Purification of the glutamine synthetase II isozyme of Drosophila melanogaster and structural and functional comparison of glutamine synthetases I and II.
Glutamine synthetase II was purified from Drosophila melanogaster adults. It was completely separable from the isozyme glutamine synthetase I by means of DEAE chromatography. The complete enzyme has an apparent molecular weight of 360,000. After two-dimensional electrophoresis it gave a single molecular species with an apparent molecular weight of 42,000. Structural analysis of the two isozymes showed that they are different both in subunit molecular weight and in isoelectric point. Peptide maps of the purified subunits showed considerable dissimilarity. Glutamine synthetase II is more active than glutamine synthetase I in the transferase assay, while the opposite is true in the biosynthetic assay. The kinetic parameters were determined, showing again noteworthy differences between the two isozymes. We therefore conclude that two forms of glutamine synthetase are present in Drosophila, with different primary structures, different kinetic behavior, and the possibility of different functional properties.